MUTUAL SOLUTION	45
a. Mutual Solubility.
In accordance with the order chosen, in which first
a pair of substances which practically do not mix was
briefly dealt with, then the case of simple solubility, in
which only one of the two bodies (the liquid, the solvent)
takes up the other (the soluble solid), we come now to
the third case, in which each substance takes up the other.
This third case is known to be that of many pairs of
liquids, e.g. ether and water, so that the consideration
of it follows naturally on such observed instances. The
composition of the two liquid layers will be taken first,
then that of the vapour.
(a) Composition of tJie two liquid layers. The funda-
mental rule here is that the composition of the two layers
is independent of the mass of the components, provided
only that neither of the layers is reduced to the point of
vanishing, and that there is opportunity for the formation
of vapour. Let us consider, e. g., what happens when ether
and water are mixed In any proportions. Starting from
water alone, addition of ether forms a solution of ether in
water, more and more concentrated. Finally saturation
occurs, and a second layer is formed of ether, in which
the maximum of water is dissolved. On further addition
of ether, the amount of the aqueous layer gradually
diminishes, while that of the other increases; but—and
this is the chief point to note—the composition of each
layer remains that corresponding to saturation, until so
much ether is added that the aqueous layer disappears;
then we get a more and more dilute solution of water in
ether.
This may be expressed graphically by the annexed
Fig. 14. All possible states, from. ioo°/o water to ioo°/o
ether, are shown along ad and ae : on ab the proportions
taken, on ae the mixtures produced; ab then stands for
the unsaturated solutions of ether in \vater, and. bisects

